development of affinity biosensors.
23
In this study, we report on the combination of poly [pyrrole-co-3-carboxyl-pyrrole] copolymer and 24 aptamer for the development of a label-less electrochemical biosensor suitable for the detection of a limit of quantification (LOQ) of 100 CFU mL -1 and a limit of detection (LOD) of 3 CFU mL -1 .
30
The suitability of the aptasensor for real sample detection was demonstrated via recovery studies 31 performed in spiked apple juice samples. We envisage this to be a viable approach for the 32 inexpensive and rapid detection of pathogens in food, and possibly in other environmental samples. 
1.Introduction

37
The Gram-negative bacterium Salmonella is a major food borne pathogen for humans and animals.
38
This pathogen is known as a major factor in gastrointestinal infections and is associated with reliable results, they are quite time consuming and can take up to 5 days to obtain a result. Due to 46 these drawbacks, the development of new and faster approaches for bacteria detection is a core 47 activity in contemporary microbiology (Lee et al. 2015) .
48
Immunological assays such as ELISA can detect Salmonella at level of 10 4 -10 5 cells mL -1 ; and 49 lower detection levels can be achieved by coupling ELISA methods with an enrichment step that .
106
Unfortunately however, all the label-free electrochemical approaches described above required the which demonstarted its specificity, sensitivity and applicability for the detection of S.
114
Typhimurium in a food sample (apple juice). Medicago AB (Uppsala, Sweden).
125
The six bacterial strains used in this study were: Escherichia Coli (CCUG 3274, CCUG53375, and 126 CCUG10979), Entrobacter aerogenes and Citrobacter freundii) and S. Typhimurium. The three E.
6
Coli strains were acquired from the Culture Collection, University of Gothenburg, Sweden, the 128 other strains were provided, in kind, by Linköping University Hospital.
129
Aptamer with 5'-NH2-ttt ggt cct tgt ctt atg tcc aga atg cga gga aag tct ata gca gag gag atg tgt gaa and stored at -20 ˚C until use.
135
All solutions were prepared in high purity water obtained from a Milli-Q RG system (Stockholm, Microscopy (SEM) micrographs were taken using a Leo 1550 Gemini SEM operating at 6.0 keV.
146
A Shimadzu UV-1601 PC spectrophotometer was used to obtain the concentration of cultured 
156
A copolymer of Pyrrole-3-carboxylic acid and Pyrrole (1:4 ratio in 100 mM LiClO4 aqueous 157 solution) was synthesised using a potentiostatic (constant potential) method at 0.7 V (vs Ag/AgCl, each concentration measurements were performed following the protocol described above.
196
Following recording the EIS spectra the aptasensors were put in contact with the solution 197 containing the following higher concentration to be investigated. Copolymer formation was further confirmed by ATR-FTIR spectroscopic measurements (Fig. 1E ).
220
The properties of the films (Fig 2A) . The poly[pyrrole-co-3-carboxyl-pyrrole] copolymer showed two (Table 1S ) and 268 electrochemical impedance measurements (Fig 2B) . The presence of phosphate groups in the 269 aptamer structure was considered, responsible for the increased hydrophilicity of the poly[pyrrole-270 co-3-carboxyl-pyrrole] copolymer-aptamer surface, which was clearly highlighted by the reduced 271 contact angle value (Table 1S ). This result was confirmed by EIS measurement (Fig 2B) . A general
272
circuit was utilised to model the impedance spectrum (inset Fig 2B) . In the proposed circuit, Supporting Information (Fig 3S) . response was recorded (Fig 2B) . Interaction between the aptamer and bacteria is expected to induce (Fig 5S and Fig 6S, respectively) clearly showed limited response, probably due to Table 2S ). Scheme1. Pictorial representation of the proposed approach for aptsensor fabrication.
462 Table 1 : Summary of recovery studies in 1:100 diluted, in LiClO4 100 mM, apple juice. 
